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(54) DYNAMO-ELECTRIC MACHINE 

(57)Abstract: 

PURPOSE: To get stable rotation by forming a recess with a width 
approximately equal to that of a small salient pole, at the section 
opposed to a field part of a large salient pole. 

CONSTITUTION: An armature iron core 2 is arranged at the inside 
periphery of a field part 1 consisting of a permanent magnet in the shape 
of a hollow cylinder being magnetized in eight poles at equal intervals, 
and in the armature iron core 2, six salient poles are formed at equal 
intervals in radial shape. In the salient poles, there are two kinds of 
shapes, and for the first salient pole 2a, the width T1 of the section 
opposed to the inside periphery of a field part 1 has an angle T at the 
center X of the rotation. The second salient pole 2b is made in the width 
t1 having an angle t smaller than the angle T of the first salient pole 2a. 
In the section opposed to the field part 1 of the first salient pole 2a is 
made a recess 5, which has a width T2 with an angle approximately 
equal to the angle t of the second salient pole 2b. Hereby, the cogging 
force at rotation can be generated in opposite direction, so the cogging 
force offset each other, and the cogging force working actually can be 
remarkably reduced. 
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[0011] 

[Means to Solve the Problems] 

The present invention has been made to solve the technical 
problems mentioned above, and accordingly, the object of the present 
invention is to provide a rotating electrical machine comprising an 
armature iron core having a hollow cylindrical magnetic field portion 
having plural magnetic poles, n pieces (n being an even number of two or 
more) of protruded pole portions in the position opposing the internal 
circumferential surface of this magnetic field portion and coil slot portions 
formed between the protruded pole portions, wherein an armature having 
plural phases of armature coils is arranged at the protruded pole portions of 
the armature iron core, and one of the magnetic field portion and the 
armature is rotated to the other, wherein in the protruded pole portion, a 
first protruded pole portion where the portion opposing the magnetic field 
portion is made as a width Tl having an open angle T (= 360 degrees/n) at 
the rotation center, and a second protruded pole portion where the portion 
opposing the magnetic field portion is made as a width tl having an open 
angle t (< T) at the rotation center are arranged alternately, and at the 
portion opposing the magnetic field portion of the first protruded pole 
portion, a concave portion of a width T2 having the same open angle t as 
the open angle t of the second protruded pole portion is formed. 
[0015] 

Reference number 1 in Fig. 1 is a magnetic field portion which 
consists of a hollow cylindrical permanent magnet magnetized into eight 
poles at equal intervals. Armature iron core 2 is arranged in the inner 



circumferential portion of this magnetic field portion 1. In this armature 
iron core 2, six protruded pole portions are formed radially at equal 
intervals. 
[0016] 

There are two kinds of this protruded pole portion, and explanations 
are made with reference to Fig. 2, wherein in a first protruded pole portion 
2a, the width Tl of the portion opposing the inner circumferential surface 
of the magnetic field portion 1 has an open angle T of 60 degrees with the 
rotation center X of the magnetic field portion 1 and the armature iron core 

2 as the center point. Herein, the setting method of the open angle is set up 
from T= 360 degrees/n (n being the number of protruded pole portions). 
Moreover, a second protruded pole portion 2b is formed by the width tl 
having an open angle t of 45 degrees smaller than the open angle T of the 
first protruded pole portion 2a. And the first protruded pole portions 2a and 
the second protruded pole portion 2b are arranged at even intervals so that 
the center positions of the respective circumferential directions should be 
displaced by 60 degrees (360 degrees/n). Therefore, between the first 
protruded pole portion 2a and the second protruded pole portion 2b, a slot 
portion 3 having an open angle 7.5 degrees is formed, and this slot portion 

3 is used for winding coils. 
[0017] 

At the portion opposing the magnetic field portion 1 of the first 
protruded pole portion 2a, a concave portion 5 of a width T2 having a 
roughly same open angle t as the open angle t of the second protruded pole 
portion 2b is formed in the perpendicular direction in the figure along with 
the inner circumferential surface of the magnetic field portion 1. The center 



position in the circumferential direction of this concave portion 5 is formed 
to meet the center position of the first protruded pole portion 2a, that is, it is 
formed in the position displaced by 60 degrees from the center position of 
the second protruded pole portion 2b. It is preferable that the slot depth h of 
the concave portion 5 formed in the first protruded pole portion 2a is set up 
suitably from the relative relation with the generation torque. At this 
moment, it must be noted that when the slot depth h is made large to make 
the slot deep, even if it is effective against the cogging force, the effective 
magnetic flux between the magnetic field portion 1 will decrease, and on 
the contrary, when the slot depth h is made small to make the slot shallow, 
the generation torque will increase but the effect against the cogging force 
will become small. 
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